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AUTHOR: Strakhovich, O. A.

TITLE: On the Geometric Elements of an levolute Helical Surface {K woprosu
¢ seometricheskikh elementakh evol'ventnoy vintovoy poverkhnosti)

PERIODICAL: Sh. tr. obshchetekhn, kafedr. Lemingr. tekhnol. in-t kholodil'n
prom-sti, 1956, Vol 12, pp 142147

ABSTRACT: The author evolves equations for an involute helical surface in
terms of the Cartesian coordinates and determincs the angles of
obliquity and the radiy of curvature al an arbitrary point on that

surface.
V. N. Geminov
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alTHCn DOKCDOV, Ac'\o, TU‘N{}V, Iouo, DT“I\C."-CVDK:J, G.X. )
Tiiko The Investigation of the stabliity of tre Mction of eiectrons 1in
Cyclical Acceleration devices in consideration ~f Juantum tffects.
SoieoICAl  Lurn.eksp.i teor.fis,ll, fasc.d, L9 - uLi8(1956)
[ssued’ 12 / 1956

In connection witn this yuantum-theoretical investigaticn of the motiom of the
electron in a magnetic field the possible occurrence of radiai and also of axial
cscillations ia taken inte account, Such problezs are best solved in cylindrical

chordinates r, 2,\¥.

above all the motion in cylindricai betat
magnetic fileta K {s modified within the domain of the sgationary
z=0) according to the
tne Wlcicg cordition H(k ), = (2/K]
tnat div h = 0 anv curl H = O.
at first tne agiabetic invariants and the e, uilibrium orbit are investigated. The
electron orbit taking quantum eirfects into accouni cafn be determined by seans of
yCrua's tueoly, and resal.s in first approximation agree with those of tne rigorous
quantum tneory. This metnod is well suited for practicai purjcsed. Here three adia-
vetic invariants are introduced whicn are in connection with the azimatnal, radial,
and axial zjuantum memoers.
Next, the osciliations of the electron round the present equilibrium orbit are in-
vestigated on the basis ot the classical theory. On this occasion tne adiabetic in-
. yariants are supposed to ve different froam zero. The quantum-1ike corrections to

ron-iike devices i3 explained, in which the
orbit (r=g_=const,

law h = consz.r’q. The mean vaiue H is assumed to salisfy
) j o.rH(r) ar = 2#(x ) and further oe it assuzed
(4
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AUTHORS$ Strakhovskiy, G. M., Kravtsov, ¥. v, 5/053 60/070/04/005/011
i — B006/BOY

TITLE: Strong Magnetic Fieldrx

PERIODICAL: Uspekhi £izicheskikh nauk, 1960, Vol 70, Nr 4, PP 693-714 (USSR)

TEXT: The present article offers a survey of the possibilities of producing strong
magnetic fields. P. L. Kapitsa is said to be a pioneer in this field: in 1924 he
already attained 5.107 oersteds by means of an accuszulator discharge over a low-

resistance solenoid, and 3.2.105 oe with an eleotromechanical method in 1927.

1.6-1060e are attainable today under laboratory conditions, whioch is by no means

to be considered the upper l1imit. Table 1 offers & ehronological picture of the
nmagnetic field strengths attained by various authors, among whoa V. S, Komel'kov,
N. F. Aretov, and G. I. Budker are mentioned. The latter theoretically investigated

the problem of the production strong magnetic fields by the use of relativistic-
ally stabilized eleotron beamsgfb. N. Rozentsveyg pointed out the possibility of
polarizing eleqfron beams Injected into acce erators by means of strong magnetic
fields. A number of other fields of application of strong magnetic fields 1is briefly
deanlt with, Part Il contains a discussion of electromagnets with iron cores, which

are used up to 50 koe, Since such laboratory magnets pust meet with a number of
requirements (1arge Hy easily accessible range of operation and a homogeneous Li//
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field in the latter, good cooling, et al. ), they constitute 8 compromise, Figure 1
{llustrates such a typicsl magnet. Ahen using comaon to attain
17,000 - 20,000 gauss, and up to 26,000 gauss if spec ; Tith
a special shape of the pole pleces it is possibdble to attain
guch a case. The of field homogeneity in the range of opera
a limit to an increa the field strength by 8 special shape of the pole pleces.
Figure 4 shows & photograph of a ladoratory electromagnet, the characteristios of
which are given. Figure 5 {l1lustrates the dependence of the H on the gap width.
als with the iron-free electromagnets with constant field, 1., @. cOD-
¢ solenoids. theory of solenoids with constant
1 radial
ent are discussed. a prosant;tion
of such 8 solenoid which nakes 1t possible as much as 1070e. Figure 8
{]lustrates the field distribution along the solenoid axis, figure 9 the dependence
of the H on the golenoid diameter with different powers (20-3000 kw). Part IV is

devoted to the pulsed magnetic fields. Field strensths exceeding 10500 can bve
attained in golenoids fed by pulsed currents. Such currents are attained by con-
denser dischaTge discharge of chexsical batteries, and on the cloctronochanical
way. FPipure 10 shows & pasic scheme of such 8 aystem, the theory of which is Lr//
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briefly dealt with, Both methods are frequently used (pulse duration 0.0% sec).
In this case, cooling opposes considersble technical difficulties which are re-
lated in the first place with the strength of the solenoid. When cooling with

nitrogen or heliunm, 2.5-10509 can be attained during 0.1 sec, but in the theory

1t is then necessary to consider the change in conductivity of the snlenoid, Kext,
such theories are dealt with: that of a solenoid with trapezoidal oross section
and homogeneous current density distribution, such a solenoid in which the current
density is inversely proportional to the radius, and s solenoid with rectangular
cross section in which the current density is inversely proportional to the radius,
Graphs, diagrams, and tables coaplete the representation. Part V briefly deals
with form and duration of the pulses with special regard to the square pulses, The
last part is devoted to the measurement of pulsed magnetic fields by the ballistic
method (accuracy # 1%), the Faraday effect, magnooptical and galvanonmagnetic
effects. Rogovskiy is mentioned. There are 27 figures, 5 tables, and 124 ref-
erences, 48 of which are Soviet, L*//
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AUTHORS: Lyubimov, G. P., Strakhovskiy, G. M., Cheremiskin, I, V.
TITLE: Simple method of tuning a molecular generator

PERIODICAL: Vestnik Moskovskogo universiteta, Seriya 3, fizika,
aatronomiyaJSho. 1, 1961, 79.81

TEXT: At the Moskovskiy gosudarstvennyy universitet {Moscow State
University;, a molecular fenerator was produced and put into operation

in 1958, which operates with the lines 1 «3and K « 3 of 5'485 and
corresponds to a type developed at the PIAN by K. G. Basov and

A. ¥. Prokhorov (Ref. 1 Basov, N. G., Proktorov, A. ¥., ZhETF, 27,

431, 19%4; Ref. 23 Basov, K. 4., Prokhorov, A. M., DAiH, 101, 47, 1935,
Ref. *: Basov, H. G., "Radiotekhnika i elektronika”, Iy 752, 1956}, The
molecular bearn was formed in this molecular generator with a Cu-foil

grid having square holes with a lateral length of 0.05 mz and a duty factor
of 5.25. The guthors studied a replacement of the grid by a single channel
10 am long witlh various diameters. Optimum results ¥ere obtained with a
chanrel 1.5 m=m in diameter; as cozpared with the grid type, the signal-to-
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» which consists of , n
lines each of which ig 4 resonance Curve of the narrow.

band 1ntermediatu-frequen0y amplifier (bang vidth 50.190 ke/aec).
i 8 pressure of 10-2 0-4 Bm Hg, the
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Simple mothod of tunineg a... ; <
application of veltage to she sorting syatern, the trough caused bty
abaorption disappears, and an ejection aypears instead of the atsorption
line; the ejection is cauged by the initially induced emission and also

by the ;eneration. The tuning of tho resorator adjusts the generation
line to the maximum of thre resonance curve of the resonator with sufficiemt
accuracy. After switching off the high-frequency saw-tooth voltage, the
signal of the molecular generator 1s odbtained on the oscilloscope. Thare
are 4 figures and 3 Soviot-bloo references,

BS50CIATION: Kafedrn ntomnoy fiziki (Department of Atomie Physics)

SUBMITTED, July 18, 1960 v)(
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— sty

TITLE: luvestigation of seiativiatic effects xiln tne aid of
moiectular and atomic frejuency starndards

¢ ERI0DICAL: Uspekhd fizichesxiai nauk, ve 79, no. ¥, 1201, 3 - 59

TELT: The present paper gives a survey of exgperizents verifying ire

genera. thesry of relativity, some jrotiezs in special relativity treory,

and cosznrloglical hyjotheses ty means of molecular and atomic frejuency

standards. V. L. Ginzburg (UFN, 53, V1 (13%6); b, "Eyrshteyn i

sovremenraya fizika", 4., sostexnizdat, 1356, cir. U} - 139} =made -
suggestions for the experizental verification of generai relativity theory.
Hy means of cesium frejuency atandards »ith two separale resonators, an
absolute frejuency stabviiity of 51.5-1J-1U sas attained, a furiter
improvement of ithe stabliiity of cesiun standards rejuires the use of

narrower speciral lines, Wit sicw zoiecule teazs, an abtsolute stablility
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=12

of up to 10 *a8 reacned., A
attuined using a veam of trnaill

nowever, the aultnors nave no in

electrical rescnance metnod, . wey the uge of agectral lines of a

molecular team caused ty trangitions btetween rotational levels, guarantees
the pame otability as irn cesiuz standards, The frejuerncy standards relying

on spectral lines of monatexic alraline metals ;ernit very sensitive

14

artuin increase of stability -ay te

= ntoms instead ¢f cesium, Up to nowm,
ormation on such use of tnaliium. Tre
4

’ -

indications. . uartz redcnAicrs, oo, ?‘ve a stability of 107 '~ and, when
jmnersed in liquid huliuz, even o1 1[' « Tne power o! molecular
generators has to te asp.ilied bty means of a iyw-noise amplifier (2. g.,
IBB(LBY)) and an a::.;.-li._/-r._,ﬁ «.jatron. Self-tuning lo necessary for high-
precision frejuency measurezents. In mensurezents of ine gravitational
frequency sihift by ceans of moleculnr generators on board of artificial
gat?liiten, the influencve of the {irss order Jop,ler etiect has to be
eliminated. 7Tris can te Jdone, tor instunce, by an exact zeasurement of
long time intervals on tune Barti and on the saleilite wilh subsequent
comparison by radiocc.sunication. another zethod of tnis kind is based orn
the mixing of a signal exitted Irox lhe Earth "frejuency f; with tre sigral

s
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investigatio:n of

of a zolecular generator. on trno patelsit {frequency ¢fje. Ionospheric

and tropospheric fluctuations nave tu be taken into account. leasurezents
of the gravltaf:onai shift of frejuency are teing prepared [Sci. lews
Lett., Jo, 35 {July 16, 145%%,, Tre gravitational shift may le zeagsured
from two points of different altitudo on the Ear:in's surface {zountain)
sithout the usze of satellites und, therefore, witlhoul connideration ?{ the

Jopsier effect »f firsy and sesond order. For o~ 2.0 kxmoand f - 1277 cps,

S.u 10-5 cps. At ;resnu.. tw0 first-order sx;erizents are known for

the fication of special relativity treory. In one of thexz (jroposed

by le,er and carried UA: ty Townes;, tmo inversely directed teams of
xcited a=m.onia molecules mere sent toward each other lnrough ine horizonwl

resonatJrh of two moiecular genorators mounted on h rotatabtle plate. Tre
expected frequency deviationsa wzere notl found in ilese experizents, T7The
sther firat-srder experizent wmitil respect 1o v ¢y ia vased on thne
weasurezent of the phase difference of w0 ronsynchranized moiecular
generators piaced on a rotatatle tase at a distance of a few :e.ers. Some
cos=ological effects may te verified oxperimentally by =eans of rignly
atable atomic clocks. Arn $dea of V. A. Fox (3. Y. Straxtovariy, Doklad

ra Lomononsvakik: anteniyakn v iU, 1953; concerning singular refarence
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. { snovich; HYSTAOV, Konstant kole dehy K te.

YMYM\IN’Pl(:t);oézx}:‘oiz:?ch; S’E’RAKHOVSKIY, G.M., rod.; FERKUVSEATA, ’
red, lzd-va; vEZHOVA, L.L., tokhr, red.

, T
(540 he.ndbook on rfm'sicﬂl?““’;g;i sprevoekni ’2}&?1;?:11)0-
gkva, Yysshnia shkola, 1962. (Phys‘it.m)
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ny LY 10
4,4 TR B152 8102
+ '7HORS iﬂggahovaZLx_ﬁiﬁg;J maparenkov v, ¥
ance conditions

"n 19y
:aleculcs under reson

TITLIs aadintion of
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki,y Ve 42
no. 5. 1962| 907'908
2EXTs The radtation of a pmoleculnr voan in A gonerent fleld is
in & aixed eneréy gtate wi h two levels.
the cevity is

The zolecules are
411 continue radinting when
I, the npusber °

n enver s
suned to the yransition frequency hyp * Y
colecules in the upper and lower jevel 18 the BaEe. The function of the
2 ,!:ov2 - 1, al+) depends on’ s

+ byl a0+

e pozent and

£ and (r-/o). , £ the resonance f1e1d strengtd
o, g gy BB the fregquency of the polecular
o
g the cavity of 8

of the frequency. ¢+ " ‘o
acmonis beald leavin
the populations of thﬁ7ﬁ

two—level systen {g = 87

i 48 the aipol
sransitions

Such & gtate carn be obtainod with an
rnorasal olecular gcncrator; it ie saturated, 1., e.
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Radiation of molecules under ro8oOnRance oo 8192 B1s2

vxo levels are equal, 18 {r.active and can emit only non-coherent
osztllationss npantanoously. grtering 2 second cavity the nolecules «ill
et electromagnetxc oscillations of the fraquency of the first resonatol
and 4nis {reguency is conpletely independent of the resonance fraquency-
of he second cavitie mpe apparatusd consisted of 3 test cavities the
rirst of which sorked as 8n ordinary goleculer generstor and an NR,

spectroscope. —~he radiation fregquency in the gecond cavity was highly
manochramatic ant coincided aith thab of the first cavity o an acouracy

of i0’12. The raliation power in +ne second and third cavity was
ceazared in dependence OT tha tuning of the rirst anid gecond, on the
voltage‘ii’the graiing aystes, and on the ammonia g88 pressure in the
gource. Aher tne radintviorn power in vhe second cavity vanishet the Yeanm
passing tnrough the third cavity foes not ralicte, put shows an intense
ahaorption 1ine. At certain Vv ard?p velues *he veaz leaving the first

cavity s 8 P { 4 0 ver of active
- ‘ 0 - yc/seo f
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S/056/62/042/C03 /0437343

Asilotion of molecules under resonance ... B152/3102

rher, the ahf fleld in (¢ vanishes, beats between the frequency of the
"zolecular sound™ and the nalural frequency of the second cavity are found
in the latter. The beat freq‘ency in 3«4 kc/mec. Further detuning of the
irst cavity causes cessatlion of the "moleculur souni™. There are 3
ifgures anl 5 references: 1 Soviet! and 4 non-Soviet. The four referernces
to mn(;i* ~language pudblications read as followss R. H, Dicke, Phys. Rev.,
22, 93, 1354; Rev., Scis Instr,., ?o, 915, 1999; ®. H. Higa, Rev. Sci.
Ina»r., 28, 726, 1957; w. H. uells. J. Appl. Phys., 29, 714, 1958; N.
Sher, IRE Nat. Conv, Rec., 4193, 78, 1560,

SUBMITTEDs December 30, 1961
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: M., TATAREVKCB, V.M.
GASOV, M.0., ORAYEVSKIY, AN., STRAKHCYSKIY, G.M.) ,

L]
wpsdiation of molecules being in a mixed eneryy state.

4

Ce »
Report submitted to the ‘hird Intl.$ on Quantum “lectronics
Paris, France 11-15 Feb 1963
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ACCESSION NR: AP4017044 S/Ol41/63/006/006/1273/1274

AUTHORS: Strakhovskiy, G. M.; Tatarenkov, V. M.
TITLE: Simple thermostat for a maser cavity
GOURCE: IVUZ. Radiofizika, v. 6, no. 6, 1963, 1273~1274

TOPIC TAGS: maser, maser cavity. maser cavity temperature, maser
cavity thermostat, maser stability, maser frequency stability
7DSTRACT: A thermostag has been developed to maintain a maser cavity
constant to 10-2--10"" deg. It consists essentially of a generator
with bridge feedback which becomes positive whenever the cavity tem~
perature is too low. When the temperature is high the feedback is
negative and the generator stops operating. The cavity can there-
fore never be overheated. The bridge is temperature sensitive be-
cause one of its arms is made of copper and the other three of
manganin. The thermostat was used to stabilize an ammonia maser,

Card 1/};J
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ACCESSION NR: AP4017044

the stability of which remained unaffaected by replacing the invar
cavity by a brass one. The thermostat is claimed to be superior to
other types and to maintain the temperature constant within 1077 deg.

orig. art. has: 3 figures.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR
(Physics Institute, AN 8§8SR)

SUBMITTED: 01Juné3 » DATE ACQ: 18Mar64 .ENCL: 01

SUB CODE: PH NO REF §0V: 001 OTHER:
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_ACCFSSION NR: AP4017046 §/0141/63/006/006/1279/1280

AUTHORS: Strakhovakiy, G. M.; Tatarenkov, V. M.; Tumanov, O. A,
TITLE: Ammonia maser with two cavities in series (3, 2 line)

TOPIC TAGS: maser, ammonia maser, two cavity maser, maser frequency
characteristic, maser power characteristic, 3, 3 line maser, 3,2
line maser-

ABSTRACT: In order to eliminate some of the frequency instabilities
-which are still present in an ammonia maser with two cavities in
tandem (F. H. Reder and C. I. Bickart, Rev. Sci. Instr.,v. 31, 1164,
1960) tuned to the (3, 3) line, the authors investigated the feasi-
bility of a similar maser using the (3.2) line. The ammonia source
(channel 10 mm long and 1 mm in diameter), the state separator, and
the two cavities were arranged on one line, with the cavities spaced

Card 1/2
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10 mm apart. Cavities with identical Q (=8000) were used in the

Eyjo Mode. With a sufficiently high sorter voltage, (20 kV), the
curve of the second-cavity power vs. first-cavity detuning exhibited

the typical dip at zero detuning characteristic of the two-cavity
maser with the 3, 3 ammonia line, thus demonstrating that the 3,2
line can be used in two-cavity masers. Orig. art. has: 2 figures.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR
(Physics Institute, AN SSSR)

SUBMITTED: 01Jun63 DATE ACQ: 18Maré64 ENCL: 00

SUB CODE:s PH NO REF S0V: 002 OTHER: 004
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AUTHOR:  Straxkhovskiy. G. M.

TLE:  Investigation of the characteristics of molecular generators
14, line J = 3, K = 3)

SOURCE: AN B55R. Pizicheskiy institut. Trudy*, v. 21, 1963, 68-106
TOPIC TAGS: ammonia maser, qmaser freguency variation, maser charac-
I

oristies, mascr relative staliility, maser ammonia pressure effect,
i )

ABSTRACT: It .o sointed out nhatb +he theoretical and experimental
; i the dependencoe of a maser frequency on different ap~-
is far from complete and that there are not enough
.+ al charactcristics of the maser that have been
231t a guantitative comparison between theory and ex-
ent article is devoted to an experimental investigation
of maser ohorasteristics and problcms connected with the construc=

o7 o maner 0f high relative stability. The data on masers al-
ready Lnoowpeyalifne are published and an experimental maser for the
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ACCESSION NR: AT3012116

ammonia (3,3) line described along with the equipment used to mea-
sure the frequency. The dependence of the maser frequency and rela=
tive power on the natural frequency of the cavity, the voltage on ‘
tho quadrupole capacitor (or on the ring-type selector system), and
on the ammonia pregssure in the source was measured.  The dependence
of the frequency and relative power with two opposing beams on the
ammonia pressure in the molecular beam source was also investigated.
The resultant characteristics are theoretically explained on the
Lasis of several published papers. The possible relative frequency
stability of the {3,3) line maser with one beam over four hours of
operation was found to be 10-11 The natural frequency of the maser
cavity can be tuned to the specurval line within ~5 X 10™9 by means

of an oscilloscope and within ~5 X 10719 by equalizing the minima

{or maxima) of the maser frequency va. source ammonia pressure. The
spectral line width of the stimulated cnission was measured for
several types of molecular beam sources and the optimal conditions
determined. In general the maxisum line width can be obtained at

Card 2/3
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ACCESSION NR: AT3012116

maximum amplitude. Orig. art. has: 26 figures, 14 formulas.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN S8SR
{physics Institute, AN §S5R)

DATE ACQ: 29Juléld ENCL: 00

SUd CODE: PH, GE NO REF SOV: 029 OTHER: 045
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ACCESSION NR: AP5002331 5/0141/64/007/005/0992/09? ”
AUTHORS: Strakhovskiy, G. M.: Tatarenkov, V. M. V

TITLE: HNew method for tuning the frequency of o maser by modulating
the high vggggm\in the generator vacuum chamber

SQURCE: 1IVUZ4. Radiofizika, v. 7, no. 5, 1964, 992-994

TOPIC TAGS: maser, maser tuning, maser accuracy, ammonia maser ;
)

ABSTRACT: The authors have observed that the dependence of a maser
frequency on the pressure in the vacuum chamber can be used to tune .
the maser frequency. This method is particularly convenient for f
tuning a two-beom generator, since it does not disturb the symmetry
of the beams. Tests have shown that the generator frequency is very g
close to heing linear in the pressure down to 1 x 107% mm Hg, with
deviations from linearity observed at lower pressures. The accuracy
with which the maser could be tuned to the J = 3, K= 2 line of

PR T e e T e T B T P R RO TR R R ERT,
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I, 25134-65 / i
ACCESSION NR: AP5002331 1

N14H wag 5 x 1O~10. It is suggested that an improvement in the

short~time stability of the generator and the use of a pimple elec~
tronic control system for the modulation of the vacuum will improve
1i in claimed that the wethod is superior to that of

this accurary.
wagnetic~ficld modualation, which cannot he uned for a resonator made

Hf inwav. Ovig. ort. has: 3 figures and 1 formala.
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L 230165, 2 3)/Bin(%)/FaD/80m(1) /2 (k) -2/ /it /e (b)~2/ziv () Sin(n)/
ERmI=2  Pa=l/Po<t/pL-lL/Pi-l/Peb/Pl-}; k(e W ' , ' ‘
ACCeESTION HR:  APS002332 §/0141/6L4/007/005/0994/0995

r
AUTHOR: Otrakhovskiy, 0. H.; Tatarenkov, V. M. '

T

TITLE: Hew method of generating a beam of slov molecules for mager fz
applicat ion
SOURCE: IVUZ. Radiofizika, v. 7, no. S, 196k, 994~995

TOPIC TAGS: maser, molecular generntorzfr

-ABETRACT: A method of generating a beam of slow molecules by means

of a conventional curved gorting system is discussed. In this method
the system plays a dual role {n separating the molecules according ‘
to both energy state and velocity. All active molecules with veloc ities
belov a certain value flov through the sorting system tovard the
resonntor, High-velocity molccules and molecules in the lowv-
energy state pass out of the sorting systen and do not reach the
resonator. A ring- or helix-type sorting system can de essily con=-
verted into a curved system. With the sorting system curved 30°,

a signal of induced radiation vas received on a conventional maser

Cord 1/2 .
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receiver at a signal-to-noise ratio of 3. A gquarti-crystal generator
supplied the pumping signal. Orig. art. has: 1 formula, [xkM]

ASSOCIATION: Fizicheskiy institut im. P. R®. Lebedeva AN S8SR (Physics

——Institute, AN SSSR)
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TITLE: The possibility of determining relaxation‘rates by means of a hydrogen-
atom beam maser

SOURCE: = Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 47, no. 6, 1964,
2314 -2316

TOPIC TAGS: maser, hydrogen beam maser, relaxation rate

ABSTRACT: The authors present some characteriztics obtalned at FIAN with'e ’
hydrogen atom beam maser (M = 21 cm) snd show how a study of these characteristica

can be used to deduce the relexation rates of various processes that lead to the

loss of nctive atoms (escape of active particles from the vessel, wall losseyq,
rel axation due to magnetic field {nhomogeneities, and spin re-
orientation upon collision or two hydrogen svias;. An oscitiogram of the time
dependence of the power of stimulated emission of an underexcited sraser
under the influence of a 1light pulse yielded for the FIAN equipnent a
relaxation rate y, = J uq"&._ Iaformation on the relaxation rate wves also obtalrad
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by plotting the output power of an operating maser agaimst the intennty of the active-atom
beam. This yields the constant characterizing the relaxation due to collision

of two hydrogen atoms with spin exchange. The value obtained was in the range
(1—~6) x 10-10 cm3/sec/particle, which agreed with published data. A value of

2 sec-l) obtained for 7y by plotting the resonance curve of the cavity and
using @ formula for the frequency pulling of the maser by the gener~-
ator s ingood sgreement with the value obtained froam the lttmulnted-eqiuion

oscillogram. Orig. art. has: 3 figures and 1 formula. {02]

ASSOCIATION: Fizicheskiy institut im. P, N. Lebedeva Akademii nauk S58R {Physics
__Institute, Academy of Bciences, S5SR).,
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Gu
AUTHOR: Mukhamedgaliyeva, A. F.: Orayevakiy, A. N.; Gtrakhovskiy, G. M. 59
) 14

TITLE: _Mager 5):ftth two series resonators and 8 "molecular ring" amplifier

SGURCE: Zhurnal ckoperimental'noy i teorcticheskoy fiziki. Pis'za v redaktsiyu,
Prilozheniye, v. 1, no. 1, 1965, 22-26

TOPIC TAGS: maser, two beam maser, molecular ringing, maser line width

ABSTRACT: A maser was investigated with two cascnded cavities and with two col-
1iding beams, one cavity acting as generator and the other as amplifier, with an
aim of checking the posaibility of obtaining in this system a narrower spectral
emission line than in a single-cavity maser. A schematic diegram is shown in
Fig. 1 of the Enclosure. The system dimensions were £ = 23 mo (1ength of each
cavity) and L = 140 mm (distance between cavity ends). The beam of molecules,
first polarized in one of the resonators, excites in the second regonator oscilla~-
tions of the same frequenzy as in the first ("molecular ringing"). This "ring-~
ing" is amplified by the cpposing intense beam of molecules. To attain approxi-
mate equality of the incoming and ocutgoing particles the intensity of the bean
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amplifying the "molecular ringing"” is made several times larger thanthe intensity
of the beam produclng the generation. The line norrowing in such & system

con be estimated from the decrease of the slope of the plot of the change of gener-
ation frequency va. resonator frequency deviation., The expected line narroving
should have been 10~-12, but since the losses of beam intensity in the gap between
cavities were not fully compensated for, a much smaller narrowing was obtained.
The test results ere shown in Fig. 2 of the Enclosure and indicate that as the
cavity in which generation takes place is detuned the gystem frequency does not
vary continuously over the entire detuning range. The jumps in frequency can be
attributed to the fact that in this system there should be, besides & principal
maximmm at the molecular-transition frequency, two secondary maxima differing in
frequency by approximately 1/T from the principal maximum. If the line has such

a shape, then jumps of frequency and amplitudes should be observed in the genera-
tion mode. Orig. art. has: 2 figures. [o2]

ANSOCTATION: Fizicheskiy institut Akademii nauk E88R (Physics Institute, Acadexy
of Sclences &
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Fig, 1. Schematic diagram of two-cavity two-beam maser:

1, 6 - Mplecular beam sources; 2,5 - sorting systems}
3, 4 - cavities,
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Fig. 2. Dependenoe of the generation frequency
on the cavxty frequency dev1at1m a=-1ina
single-cavity maser, b~ in a cavity with a
"molecular ringing” arplifxer.
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| TITLE: A neu‘method for tuning a mager né
! v

]
! v*
! [

Y
i

; SOUPCE: Zhurnal ekaperimental'noy i teoreticheskoy fizikf., Plg'ay v redaktsiyy,
: Prilozheniya. v. 2, no, 2, 1965, 77-79

i TCI'IC TAGS: maser, resonator, microwave gaherator

' ABSTRACT: The maser with two
 led in detai] by several authors,
- of the fleld in the second res

» neity of the field {n the first reso-
: nator and of the trang " gh the first (v1) and second (13) resonatorsy M
is the number of molecules in a unit of volume; zﬂ,F is the effective impedance of
: ‘ ‘ - . .

l
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the resonator with respect to the mo

oscillations {n the first resonator;

The symbol <> indicates

. T is the transit time : It i{s evident froa this

; approximation that when wy, # w1, the phase : en the oacillationg in;"

' the first and second resonators depends on the distance I between them. ;

is zero for any 1., Thus the frequency of the Maer!

Actually, if the dig- '

ity Al, the phase of the oaci}-

!
uantity ;
f

¥ 2 (2)
where v ig the_velocity of the molecular beam._ If it {3 agssumed that 41 {s very
nearly 10 ca, o= 5.50% cm/sec, and wy -wy, x 10 19,1, then 8% =2:10"%, which corpe-
sponda to a change in the phase angle by approxlmately 0.01°, rop practical pur- ,'
poses, the accuracy in phage neasurements limitg determination of emission fre- !

! quency to an accuracy of 10710, p¢ is also possible.to uge modulation of the dig- -
i‘ tance between the resonators according to the law 4l = 8lycoant, This causes phase |

l
I,‘Ccrd 2/3

———— .
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modulation of the field In the second resonator due to periodic variation in the
transit time T = I(¢)/D. The amplitude of the phase modulation is found from ex-
pression (2). Periodic modulation of the distance between the resonators may be
used to record small changes in the phase difference between the oscillations in
the first and second resonators since the metnod of syncirenous detection can be
used in thin case. The advantage of this system for tuning is that it eliminates
tha effect of the traveling wave on the tuned frequency. If the spectral line used

for emfss’rn censists of a single component, frequency wy will coincide with the

traniiti:n frequency wzy. Orig. art. has: 2 formulas.

ASLOTTATION: Fizicheskiy fnstitut im. P. N, Lebedeva Akademii nauk 5S5R

. (Physics Institute, Academy of Sclences, $SSR) /f

N
|
.
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TITLE: Quantum generator w(ith hydrogen-atom beam

SOURCE: Radiotekhnika i elektronika, v. 10, no. 10, 1965, 1809-1813

TOPIC TAGS: quantum generator, atomic hydrogen quentumr genesatos

24t 87
ABSTRACT: Construction of two atomic-hydrogen quantum nngxunxj (QG)

designed after H. M. Goldenberg, D. Kleppner, and N, F. Ramsay (Phys. Rev.
Let., 1960, 5, 8, 361; and Phys. Rev., 1962, IZQ 2, 603) is reported. Atomic
hydrogen from gas-discharge source | passes (10' -1d particles per sec)
through diaphragm 2 and is focused by magnet 3. Ths necuona.liz‘ed vacuum
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....... system uses ordinary N5SM pumps in the first
sections and an fon-sorption titanium pump in the last
section to achieve a vacuum of 10 torr. Other parts
of QG are: 4 - quartz teflon-lined bulb;

5 - resonator; 6 - solenoid for building an axial
magnetic field; 7 -~ magnetic shield ; 8 - coupling loop. A 0.01-0,02-gec
pumping pulse, at a frequency corresponding to A « 21 cm transition, produced a
post-radiation for 0.2—0,5 sec. The total estimated and measured relaxation
constant was about 2 per sec, which corresponds to a lifetime of 0.5 sec, Data on
frequency stability and shift is also given. '"The authors wish to thank A, M,
Prokhorov and A. N, Ori;e\'wkly for discussing the results and valuable advice;

and L, P. Yelkina, G. A. Yelkin, A, N, Pgng%;g\p A. A. Ul'vanov, L. M, Zak,
_.N. A. Begun, and O, 8. Lydogorov for their aas{stance in the E‘r‘ojéé't. " Orig."’"—.;‘bf

art. hag: 3t igures and 6 formulad.,
D
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Jw
Card 2/2

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2

T -

tzwL,-e; .m-‘r)/”w(r) 2/7En(b)=2/Finln) /e (k) /EA () /50Tl 1) /FE0 () R D/ T/
O L/ PL-L/FY-h/ -l /Pnal/Po=li/Fen  TJdP(e} W
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AUTHOR: _Morozov, V. N.; Orayevskiy, A. N.; Strakhovskiy, G. M.; Tatarenkov, V. M.
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TITLE: Hyperfine structure of the inversion spectrum of N15H3 (1ine I = 3, X = 3)

SOURCE: Optika i spektroskopiya, v. 18, no. 5, 1965, 785-791 554

TOPIC TAGG: eammonia maser,}z;y’pcrt‘inf' structure, inversion spectrum

ABSTRACT: In view of its {mport ance in the construction of highly stable maseri,
the authors investigated theoretically and cxperimente.lly the hyperfine structure
of the iirersion spectrum of the ammonia molecule N 5H3 (J = 3, XK= 3) in the

electronic ground state and vibraticnal states. The Hamiltonian of the molecule
15 determined in the Born-Oppenheimer npproximation and its eigermvalues are calcu-
lated, from whish the wave functions end the frequencies and relative Intensities °
of the transitions are determined. The fine utructure was also determined experi-:

ntally using as a spectroscope an underexcited maser with % 5}{3 Yean. A block
dm‘_a ram of the setoup and a brief deseription of the experiment are given. The :
sntellites obzerved on the photograph of the spectrum agreed within the limita of
B  crrors with the cnleninted transition frequencies. Orig. art. has: 3 fiG“TEB:

P Lo Deoalan, anloo Lahies,
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TITLE: Gravitational radiation and the prospect of its experimental discovery

llqr f((‘
SQURCE: Uspekhi fizicheskikh nfuk,lv. 86, no. 3, 1965, 421-432

TOPIC TAGS: gravitation field, gravitation wave, stellar evolution, cosmogony

Vo, 77
AUSTRACT: The author chows that improvements in experimental techniquee in general,
and relatively recent development of statistical methods for distinguishing wezk
signals from noise, make the detection gravitational waves more realistic than in the
past. The various sources of gravitational radiation are discussed (binary stars,
asymretrical collapse of stars, neutron stars, high~frequency gravitational radiation
of extraterrestrial origin, and possible terrestrial sources such as rotating masees
or explosions). The requirements that gravitational-wave detectors must satisfy are
listed, and the similarity between high-precision electromygnetic-field neasurerents
and gravitational measurements is pointed out. Particular attention is paid to a
ing the use of a pair of test mastes (earth and satellite, earth and
star, two planets, two bodies in the laboratory, and an extended single rigid body) s
which can be used for this purpose in analogy with an electric quadrupole. The pos-
sible sensitivity of such a system is analyzed and it is concluded that the method

feasible. The instrumental limitations on the sensitivity of the maethod are dis- —
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cussed, and the upper bowd of the density of gravitational radiation of extre-

terrestrial origin is estimated. Orig. art. has: 1 figure, 20 formulas, and 2
tables.
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ORG: Institute of Physics, AN SSSR (Fizicheskiy institut AN SSSR)

TITLE: Investigation of a_maser with two series resonators on two opposite beams

25,‘/2:
SOURCE: IVUZ. Radiofitika, v. 8, ho. 4, 1965, 824-826

' ’

TOPIC TAGS: maser, two beam maser, two resonator maser

ABSTRACT: The distance between two maser resonators, each 23-mm long, was
140 mm. Such an experimental systern was mutually synchronizable within 4 kc. A

plot of generation frequency vs. one-resonator natural frequency revealed a
considerable jump of the synchronous frequancy at one point; this fact did not corre-

spond to theoretical analysis. It was also found that the "molecular ringing" (F. H.
Reder et al., Rev. Sc. Instr., 31, 1164, 1960) increased with shortening the length
of the first resonator or with decreasing its Q-factor; the ringing intensity of a
23-mm-long resonator was roughly 5 times as high as that of an 80-mm-long
resonator; also, the ringing intensity doubled when the Q-factor was changed from
10000 to 5000. Orig. art. has: 2 figures and 2 formulas,
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Nikltina, T. F.; Tatavenkov, VW Uspenskiy, A V.

ORG: Physles Tnatitute im, P, N. Lebedey _Ahcademy of Sciences, SS3R
(Fizicheakly institut Acaderi] naugk oooi

TITLE: Problems of conatruction and investigatlion of the operation
of a hydx'ogen-a/'tom—bcam maser

SOURCE: AN SSSR. Fizicheskly tpstitut. Trudy, v. 31, 1965,
Kvantovaya radlofizlka (Quantum radio phySiCSS, 129-177

TOPIC TAGS: maser theory, gaseous state maser, hydrogen, maser,
quantum generator, exclted state, stimulated emission

* ABSTRACT: The authors review the hitherto publ ed work on the
theory and econstruction of hydrogen-bteam maneqﬁhx discusa the con-
astructlon, cholce of optimal parameters, and preliminary operating
results of a maser using the transiticn (P =1, mp= 0) -- (P =0,

Card  1/2

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2"



APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2

L 23392-66
- ACC NR: ATO009315 o
- Mg = 0) at 1420.405 Mcs. Two installations of different construction

i are deccribed. The operation of the maser tn the underexcited mode’

. 1s 1lnvestigated. A procedure for determining the lifetimes of the
excited atoms in the storage bulb are described. The apparatus was
operated with an axial resonator magnetic field of 100 -- 300 mOe.-

- The dependence of the amplitude and frequency of generatlion on the

© warious parameters waos investipated and it was found that the great-.

_egst contributlon to the maser inctabllity 1s due to the instablility”

~of the supplementary magnetic fleld and the detuning of the resonator

" as a result of thermal expansion, Feothods of overcoming these air-

. flcultles are dlscusced. The sectlon headlngs are: Introduction.

' I. Construction and adjustment of hydrogen-beam maser. 1. Operating
- princlple of hydrogen-bcam maser. 2. Vacuum system. 3. Atomic-beam
gourceo. M. State gsorting and atomic-beam focusing. 5. Detection
of hydrogen-atom beam. ¥eathods of adjusting the apparatus. 6. Bulb
for accumulatlon of atomic hydrogen. 7. Cavity resonator. 8. Radia-
tion receiver for 1420 Mes frequency. 1I. Investigatlion of opera-
tion of hydrogen-team mager (preliminary results). 1. Investigation

of stimulated emlssion of atomic hydrogen at 1420.4 Mcs.

P T T e e T I TR BRI
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2. Characteristics of hydrogen-team maser. Concluslons. The
authors thank A. M. Prokhorov and_A. N. Oraevsld{. for a discusslion
of the results and valuable advice, and . P, Yelkina, G. A. Yelkin,

A. N. Ponomarev, A. A. Ullyanov, L. M. Zak, N. A. Begun, and 0. S.

Tysogorov for help with the work. Orip. art. has: 28 figures an
65§ Tormulas.
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1aser radiation spectrm

pulse generstor (current up to 000 amp, pulse

duration 30-60 nsec. The diode emissi
z‘l&:.mrovod down gradually from 300 to 1.1002

g
ORO: %-m Institute im. P. N. Lebedev, Acadesy of gciences 888R (Fizicheskly @
na

temperature : .
TITLE: Gallium arsenide laser opersting at room
SOURCE: nmrnﬂ onperunnm'nw 1 teoreticheskay fiziki. Pisma v redaktsiyv.

“FOPIC TAOS: gallium arsenide, semiconductor laser, pn Junction, Junction diods,

ABSTRACT: The authors investigated the performance of semiconductor lasers based on

fius unct opera . diodes vere exc [
& o ton g Ling At ook mdurtticu 20 nsec) or with a generator

and
with discharge capecitor and mechanical discharge with current up to 1500 up

er with a

current S . m’u:p/cx'),lai.ngh___'
that varied from djode to diode (10° - 5 x

olmd tion nnodm:z produced at -900041, vhich is of longer mwhmtmti?;l PAX~

gnun of the spontanecus enission spectrum. With increase in ’ e
1ines appear in the spectrum, corresponding to different resonator modes -
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generation wavelength increases.

ference character, vith aversge
formula., - Fl
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Measurement of the diode emission directivity pat-
tern ylelded for the width of the Juminescent region a value of | T

tilobe inter-
pattminuphmwmutomrnjmctionMsprmmcdml 12)
{0

Orig. art. hasi
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nes

Auition: Basovy Ne Gej orayevskiy, A. H.; Strakhovskiy, G. M.; Uspenskiy, A. V.

ong: Fnyslcs Institute im. P. No lebedev,y !\ggmmof Sciences SSSR (Fizicheskiy
institut Akndemii nauk SSSR

TITLE: Two-cavity luex‘"'fu high—resolution spectroscops ?

SGURCE: Zbhurnal eknpcrlmcntnl'noy { teoreticheckoy fiziki. Pis'm V redn.l&uyu.
prilozheniye, V. 3, no. 12, 1966, hW68-h71 f

TOPIC TAGO: laser application, laser radiation spectnm, molecular spectroscopys
receiver resolution, hyperfine gtructure

ALSTHACT: The authors show that in a laser it is poasible to resolve gpectral
components within the limits of a homogencously broadened line, 80 that a spectro-
scope vased on the use of such have & resolution 1imit deternined by
the widtn connected with the monochromticlty and stability of the radiatlon
source. it spectruscope consists of & prcviously-described iaser with tvo cavi~
vies in tandem (Pis'mn ZhETF Ve 2, 1965). Modulation of the distance between
the two cavities normally modulates the signal in the second cavity, but if the
signal frequency coincldes exactly with the peak of the spectral 1ine, then the

Card /2
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distance modulation does not cause phase modulation. $ince the position of the
line pcak changes with the magnitude of the signal in the first cavity, it is
jwssible, Uy measuring the generation frequency at which the phase of the second
cavity does not depend on the modulation of the distance between cavities, to ob-
tain al differcnt signal values as many independent equations as there are hyper-
fine structure components in the linc. Simultaneous golution of these equations
determines the positions of the hyperfine componenta. A sample calculation is
viven for a line with two coumponents, and it i5 shown that for cavities 10 cm

long spaced 10 cm apari, a mean beam velocity €6 x 10 cm/sec, a modulation frequen-
¢y 10 cps, and a detection time of 1 sec it is poseidle to rescolve spectral com-

porients separated by several cps. Orig. art. has: 2 formulae.
SUB CODE: 20/  BUBM DATE: O9Apr66/  ORIG REF: 002/  OTH REF: 001
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AUTHOR: Kogan, L. M.; Libov, L. D.; Nasledov, D. N.; Nikitina, T. F.; P
Strakhovskly, G. H.; Tsarenkov, B. V. /l/
ORG: Physicotechnical Institute i{m. A. F. loffeyAN SSSR, Leningrad (Fiziko-

tekhnicheskiy institut AN SSSR); Physics Institute im. P. N. Lebedev AN SSSR, Moscow
(Fizicheskiy institut AN SSSR)

! 1
1 t '
TITLE: Certain properties of GaAs laser diodes with an epitaxial p-n junction at i
. room temperature 'bCI ;
i
{

SOQURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2789-2791 !
¥

- TOPIC TAGS: solid state laser, semiconductor laser, gallium arsenideylaser, epitaxial’
¢ dlode, infrared laser, MOA VOANCTr08/ , €21TAXINRL GROW IR &

!

¥
3
H

"ABSTRACT: In an experimental fnvestisation of epitaxial p-n CaAs junctions,tellurium-’
doped n-type and zlnc-dogcd p-type CaAs was used. The electron concentration in the
n-type Gads was 5.5 x 10'7—2,4" x 10!® em'; the hole concentration in the p-type CaAs:

‘was 1.5 x 1019—2.4 x 1019 ™). The specimens were oriented along the (100) plane '

" and the epltaxial p-n junction was prepared from the liquid phase by a method described
elsewhere (H. Nelson, RCA Rev., 24, 603, 1963)., The dislocation densfty near the p-n '
Junction in the epitaxial layers did not exceed that in the wafer and was 10 cm~2.
The Fabry-Perot cavity was formed by the cleaved (110) surfaces,and the electrical i

.Cord 12
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contacts were made of indium. The residual resistance of a diode with an area of
10-3 cm? was less than 0.1 ohm. Laser action at roon temperature was achieved with
j0-nanosec current pulses. An FEU-22 photomultiplier recorded the optical output.
The threshold currents were determined from the dependence of intensity on current.
The p-type GaAs specimens with hole concentrations of 2.4 x 10'9 aw~3 and a mobilfity
of 50 cm?/vesec lased at 9000A at threshold currerts of 1.5 x 10° amp/cm?. Investi-
gathm wre also made d specimens in which the epitaxial laver, doped with zinc and
partly compensated by lead, was prown on a tellurium-doped GaAs substrate with an
electron concentration of 9.5 x 1017 cm~Yand a wobility of 2400 cmifvesec, These
lased at room temperature at 9010 % at currents of 3.8 x 103 anp/cm? and at 8910

at currents of 4.7 x 10° amp/cm? and up. The power per pass of p-CaAs lasers vas
- 30 watts with 700-amp currents and 18-nanosec pulses; that of n-GaAs lasers wvas

10 watts with 300-amp currents and 30-nanosec pulses. Orig. art. has: 1 figure. [YK]

_SUB CODE: 20/ SUBM DATE: 25Mar66/ ORIC REF: 001/ OTH REF: 003/ ATD PRESS:
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ORG: Institute of Physics, AN SSSR (Fizicheskiy institut AN 55SR)

TITLE: Investigation of a maser v?th "molecuhr-ringing" amplifier

9
SOURCE: 1VUZ. Radlofizika, v. 9, no. 2. 1966, 302-307

TOPIC TAGS: maser, molecular generator, molecular ringing 4 cinE AR ROWII 6

ABSTRACT: An experimental investigation is reported of a maser (see figure) with
two series resonators and two opposing beams; one

{ ’ ] resonator functioned as 3 generator, the other, as
an amplifier. In the figure: 1 - sources of
molecular beams, 2 - sorting systems,

|3 - resonators. Oacillations in the above maser were calculated for far-from-

aaturation operating conditions; the generation frequency was assumed to be close to

the molecular-transition frequency. In the experimental model, the resonator length

waa 2.3 cm, distance between the rosonators, 16 cm. Experimental curves of: i

Cod 1/2 G 621.378.33
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‘Egcnerauon frequency and amplitude vs. tuning of the generating resonator (at

tuning of the amplifying resonator (at the same pressures) are shown. The experi-
mental characteristics have two frequency and amplitude jumps which are explalned
by two additional side maxima frequency-spaced from the principal maximum by
1.2T™; the generation between the jumps takes place on different peaks of the
Ramsey curve. It is found that the line width in the above system is 1/5 to 1/4 that
of a single-resonator maser. Orig. art. has: 4 figures and 3 formulas.

SUB CODE: 20 / SUBM DATE: 10Aug65 / ORIG REF: 004 / OTH REF: 003

preseurcs 0.3, 1, 1.5 torr in the amplifying-beam source); generation frequency ve. !

i
!
:

|
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AUTHOR: Strakhovskiy, G. M.; Tatarenkov, V. M.; Shumyatskiy, P, S. A@

1

ORG: none

TITLE: Effect of external constant electric and magnetic fields applied ‘to ‘an
outside-the-resonator active-molecule beam upon the maser frequency

4
SOURCE: Radiotekhnika i elektronika, v. 11, no, 3, 1966, 519-525

TOPIC TAGS: maser, gaseous state maser

ABSTRACT: This is a further development of an authors' earlier work on the
‘same subject (ZhETF, 1963, v. 45, no. 6(12), 1768). This article reports in
detail an investigation of the effect of external nonuniform electric and magnetic
fields upon the maser frequency at J = 3, K« 3 and J » 3, K« 2 lines of N“H'. '
In an experimental maser (see figure), a beam of active molecules from source 1

Card 1/2 UDC: 621.317.766.1.001.5
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?_—_-.L"::——____f___:‘ L passes through sorting system 2, capacitor (creating a
T z; 4] . ' nonuniform electric field) 3, and enters resonator 4;
: - v receiver 5 registers the effect. In some experiments,
$ capacitor 3 was replaced with an electromagnet. It was
found that weak clcctric and magnetic fields acting upon the molecular beam before
the resonator can materailly affect the frequency stability of the maser (curves
supplied); this is particularly pronounced in the case of the complicated unresolved
J = 3, K« 3 ammonia line where the frequency shift may reach 1000 ¢ps. A much
weakor effect on the J « 3, K o 2 line can be used for tuning the maser for the top.
‘of the radiation line; this method of tuning has the advantage over the conventional
Zeeman-modulation method as it does not limit the choice of resonator material
and is as sensitive. Orig. art. has: 6 figures and 3 formulas.
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AUTHOR: Mukhamedgaliyeva, A. F.) Strakhovskiy, G. M. 2"

ORG: none

TITLE: Effoct of the coupling betwoen resonator and vacuum-envelope upon the’maser=-
frequency stability

SOURCE: Radiotekhnika i elektronika, v. 11, no. 5, 1966, 943
TOPI1C TAGS: maser, molecular generator, molecular ringing FeEQEAMCY STABMITY

ABSTRACT: Experiments have shown that the vacuum envelope of a maser acts as a
second (external) resonator and causes a wgolecular ringing” affecting the maser
frequency stability. This short note suggests that, in order to ensure high frequency
stability, the maser must be equippped with two series-connected resonators, of
which the first resonator must have no side ports. In the single-resonator case,

the envelope Q-factor must be kept low by using suitable materials and coatings.
Orig. art. has: no figures, no formulas, no tables.
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! the spectrus in the pulsed mode, connected with the constant heating of the active

, Tegion in the continuous case. This difference between the gpectra in the two nodes

i is larger for small currents and decreases on approaching the threshold current. The
latter effect is connccted with the presence of deep electronic levels with very low
state density. Coherent radiation in the continuous mode occurs at a current of 250
za (612 a/cm®), The narrow spectral line appearing in this case corresponds most
probvably to the non-axial "annular” type of resonator oscillations. At 410 ma (1020
a/cn?), a new system of coherent lines appears, vhich can be interpreted as corres-

i ponding to axial modes of the cavity. The total emission pover of the diode for which

. the spectra are presented is 5 mW at the appearance of the first coherent line and

70 oN at a current 1.5 a. Orig. art. hass 1 figureg [02)
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AN S§SSR)

TITLE! Characteristics of & hydrogen beam maser '15
. 'l,
SOURCE! 1VUZ., Radtofizika, V. 9, no. 5, 1966, 923-931

TOPIC TAGS: maser, hydrogen maser, hydrogen atom maser, hydrogen atom
beam maser HYDROGEA

ABSTRACT: A aumber of characteristics of a hydrogen beam maser vere
measured and the results discussed. Cenerated signal strenzth plotcad
against the {ntensity of the aton beam showved a sinusoidal pattern
with a maximum at about 2/3 shutter opening, vhich {s close to the
theoraetical calculated by D. Kleppner and othars (Phys. Rev., 126, 1962,
603). Signal strength as & function of current {n the focusing electro~
magnet showed an asymptotically flattening pattern, which was highest
for a medium bean densfity. Higher bean densities brought about a slump
at about half the waximum signal strength, This slump was caused by !
the character of the dependence of the affective capture angle on the —
fiald strength at the pole. The dounbend of the capturs angle At htghcg
UDCL 621.378.33 e e !
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fleld stranpgth coincided with the slump f{n the signal streaangth at higher
currents, The signal strength as a function of the ax{al magnetic !
field strength of the resonator solenoid shoved a very steep beginning
with a maximum at 2 x 10-% oe and a relatively slow drop at low (up to :
6 x 10°% oe) field strength range, The curve i{s the result of different
factors whose effects become pronounced at different magnitudes of the
field strength, The relaxation rate of atoms, signal strength at high
fiaeld strength range of the solenoid, and the dependence of frequency

on the beam density under various resonance conditions, fiald fnhomo~

goneity, and field strength are discussed at some length, Orig, art,

hass 14 figures and 5 formulas,

SUB CODEs 20/ SUBM DATE:s 18Jan66/ ORIGC REY: 005/ OTH REF: 002

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2"



TE

IIAP u
PROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2

T L e R T
B = L TR D A T A

., ACC NR: AP6033263 SOURCE CODE: Un101o9166/ox1/0;0/1851/1885

AUTHOR: Nikitin, A. I.; Strakhovskiy, GM

ORG: none

TITLE: Transient processes in an H-atom-beam maser
SOURCE: Radiotckhnika i elektronika, v. 11, no. 10, 1966, 1881~1885
TOPIC TAGS: maser, gascous slate mascr

ADBSTRACT: The cstablishment of amplitude and phasc of oscillations in an
H-imaser was investigated by means of an ENO-1 oscillograph. With stronger
beams, the maser dead time was shorter and amplitude {luctuation was observed.
as 0.85 sec: average amplitudc-ﬁuctuation period, 1.8 scc.
er-starting process, with an overexcitation parameter
oscillogram of oscillation collapec

The atom lifetime W

Oscillograms of the mas
3= 10, 7, 5.4, and 2.7 arc shown, as is an

Cord llz
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upon turning-off the beam. The phasc cstablishment was studied by photographing
the Lissajous ring on the oscillograph screcen by a moving-picture camera

{6 frames per sec). Phase fluctuation dies out during the period of amplitude

build-up: amplitude fluctuation laats longer. “Tho authors wish to thank A. V.
Uspenskiy for his comments and discussion.” Orig. art. has: 5 figures and
9 formulas.
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AUTHOR strakopytev, V.I.

TITLE: Using hig}\-:apaciw units with radicactive 1sotopes for the quality
control of thick welid Joints

FERTIODICAL: Referativnyy zhurnal. Motallurgiya, no. 12, 1961, ££.67, abstract
1ZEM2 (V 8>, "Radfoak:. izotopy 1 yadern. yzlucheniya v nar. Kh-ve
88SR, V. 3", Moseow, dostoptakhizdat, 1961, By - 43)

TEXT: cnformation 18 given on exjeriences made with ihe use of high-cafpa-

city units wih radilc-active isotopes 2or the quailty control of weld Joinis in
ont=k-walled (45 - 155 mm) welded csntairers, which are intends i for high-power /
vo{ier drums, nydraulic-prees arcumailator scaticns, etc, a%t the Barnaul Boiler -
Flant, gsge:ucn was made with %wo ryn-Co -0 (GUP-So-so) aniss with a radio-

a-wive Co 0 gourze of 50 g-equiv Ra in*enaity. The inspecting jepartment located

in ons ¢f %he sncp spara, is & vox, 5,5 m deep, 5 m wide and 15 m 1on8 with re-
inforzed-3onerate lined floor and walis, On the box floor there are A mezhanized
ci.cers, 2 of whizh are equipped with built-irn electric motors, The OUP-So-so

units move on A& aarrow-gage vrack a.ong he vox., The tilter and the uni%s can be

hd
-
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3/137 1/000/013/1“/1‘39
Using high-zapacity uniss ... AOOS /A101

centroiled directly from the bex or from a zontrol point on the box tcop. The
weld Joints of the contalner, which is mounted in thm box on rolis, are divided
into %O mm long sections, Rubber badgea with the X-ray film and Fb-screens are
fixed cntn the welds from the internal side of the container, Fd> aigns are
marked inic the badges which correspond %o the number of the se:xtlicn inspescted,
Stepred defeci-msters are {ixed on the external side of the weids, One OUP-8o0-50
unit 18 mounted at the beginning of the longitulinal seam, the >%her one in the
middle of *he weld Joint., The inspection time »f each weld {s selected from
curves ploitsdi specially for each metal thickness, When a bu'tsn 18 gressed on
the control desk, the ampcules are shifted from the storage %o the operating con-
tatner. After inapesction of two secticns simuitaneously, the ampoulss are sutc-
matically displaced to the follcwing 2 seciions, For the inspecilion of circum-
ferential seams, the ampoules are ailmultansously mounted on 2 siraumferential
seams, After inspeoting 2 sections, the container is turned with the aid of the
*1ltar, ani the two following sections of the cirocumferential weld are inspsctled,
Within a month 3> 1,500 running maters of seams, 40-155 sm thick, are being in-
spmcted in “he bex, It 1s pointed cut that geod results have been obtained with
the comtined use ~f ultrasonic contrel and gamma-inspsciion,

[Atstracter's note: Complets translation] V. Terisove

Card 2/2
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STRAKOS, O.
HAJEX, F.

Stepping up time standards on the basis of sector output standards of the
Ministry of Heavy Machine Manufacture and Technical Management Research
Institute of the Machinery Industry, p. 101,

STROJIRENSKA VYROBA, Praha, Csechoslovakia, Vol. 7, mo. 3, 1959

Monthly 1ist of Fast European Accessicns (FEAI), IC, Vol. 8, no. 7,
July 1959

uncla.
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503} "( sut/ 1234226772
A2y . . . A 5 N
AoTHORD s sedriniyetse, Lo, Vanag, .o, Ltraany, A., leyiing, U.
ALTHOHD ( Strakov, A
TITLE: Salftonation of ﬁ ~bixetones {Sul'firovanigye 3 -dix.tonov).

. i : ? ok
Y1. Lerivataves of Intandione—1,%- wifonie-2-1cid {VI.Proiz-
voLniye frdancion-1,3-5a1fo-2-xinloty)
Votglooioal:  Zharral abahshey kKhinid, T3, Vel £, Nr o,
pp 123 - o7 (US.R)

MIDTUACT: Thvre are no S1%a »vailadle in pudlicationa re;ardingwthe
derivatives of too scto groap of the salfonic acics of the
xotones ane aldehjacs (def 1), Althoush the dioxi.e of the
1rdandione-1,3-sulfonic-2-acid sdtaincd fros its di;otasasiua
aalt ar¢ hydrozylaaine hydrochluride in thie presence af K2C05
ans described {def 2)., the autiors sore not able to attain
the saaowe resaiis, Leither with the diuodium nor sith the di-
potansium salt of this acic. Cu awdition of alzchol the initial
prowact, and not the dioxioe d¢eazribved, precipitated.
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S Py

: . . R T T
Sulforation of ﬂ-nikﬁtan:s‘ ¥1. Derivatives of inoancion:~ SUV/ T d-0a6 772
1,%-galfonic-2-acid

R &) £

SV 4 a\
/ /\\ . o) {0 L \ A
JHS0 ke CHSO xie G50, ke

5 3 %
/ /
\ﬁ M E
il
NH

NHOH
(1) (11) {111)

The experiz«nts undsr revice {niicated that the oxi-e (1) is
readily for.ed on boiling of the sucdiun nalt of the ingdandione-

1,3-0ulfonic-2-acid in glacial acetic with hydroxyla;inu»h{droc
shloride, sven without arhydrous sodium acctate. It is hardly
soluble in water and is transforsned by brouination te give the
2,2-dibronc-indandione-1,3. The oxysen of the reto groap of

the codium salt of the acid nentioncd is aubstituted by thg
i:ino group #ith coupzand (II) being foraed in the HewNH, . #hen

treatins cospoand {11 »1th the alcoholic suluation of sodius
bhodroxide or sadiun cthyiate coapound (1V) (Me=Na) was formed,
Lhe bipolar stractary of shich was coniirned by the,ultraviolct
Card 2/ absorption srectra. 4 hasber of cvriv1:ian of t?& 1ndn?d£cne—
1,8 0alfenic-t-1nid wag thay syrihes bacd [the orire, sesicarba-
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. onep Foy s RO --,6 ’.!2
¥ 4] iV % RI0X §i Fei e 4
$aiforation ot [Auixetones. i1. Uerivative: of YT ERY
Indandione 1, 4-suaifonic-Z-anid

sone, tminz and phersl-1nine dn the {or of the uodlui. 1::?f:uu
or ariline salts). Broaination of the ?pdium'ualt of the oxic

of the aboveenentionsd asid and of the aasoniun ﬁ?lt ?f\ﬁhi ,
tgine of the same ncid {(¢¥) yielded D'Ekdlbﬁomo"ihb?hdlozi;"3;d
phesphoruas pentachloride forma »ith the audiaa anlt of n.rav-
the J~ch10r0-;hdnndiuuc—1,§-ﬂuifnniﬂ—84qtld~chlur\d». I?sg,ro
nipation rosalts dn 2-chluro~E-brumo—iL:nnﬁxoneTf.5. ﬁgi:? o
Loiling the g.1f5-chloride with 1leohols uUz develops, shizh

: wpwe 4 QT
tpran<feraed into 2,2-:1ch19rn-1Ldand:wne-1;5. There are ' figars
are ') references, 6 of ahich are sovict.

ASS0CIATIUN: Latviyskiy goiutarstvenngs asiversitet {Latvian State University)

SUIMITT:L: May 19, )98

Card }/}
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STRAKOV, A.Ya.; CUDRINIYETSE, X.Tu.; IYEVIE'SH, A.Y.; VAEAG, O.Ya.

VSulfonation of ﬂdiketonu. Part 12: Sulfomation of 2-phemyl-l,

. .12 7- 9?2 D '60.
3-i{ndandione. Zhur. ob. khim. 30 n0.12:3967-3 (MIBA 13:12)

« BRizhsk olitekhnicheakiy institut.
' shekly (Indandions) (Sulfopation)
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Smxov’ A. Ia‘.; VAIIAG' GQ ho} Guml}ﬂnss’ Ero Yu.

tives of 2-( P ~gul-
Sulfonation of p-diketones. Part 14s Deriva
fophenyl)- 1, 3,-indardione, Zhur. ob. khim. 31 no.3:906-911

Mr 161 (MIRA 1438)
11 tekhnicheskiy institut.
1e Rti::ﬁ:iiﬁ:a) (Sulfor.ation)
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Y.y NEYLALD, C e GLLADIITRTLD, BoYu
STHAE. ¥, n.lae SEYLALD, OlYa. Ljeilandgt Jedi uﬁb{‘ '
- ![ﬁudrin&n:n, E. s VANAG, G.Ya. JVanapsy Usds akademik

Sulfonation of 2-veratryl- and z-piperonyl-l,3-SMandione;imD;Jz}i”
AOSSSH 181 no.2:378-377 N 'Ll { :

1. zhskiy politekbnicheskly institut. <. Al Latviyeckoy SSR

(for Vanag).
(Imdandione) (Sul fonation)
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STRAKOV, Vladimlir, inz.

Fmergency section signaling by marmapban,
'63,

1, Zavced mechanizace a antomatlzace, Cetrnig,

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653420017-2

BASTAR, Miloslav; STIAKOVA, A,; SYKCRA, J.

Examination 7 - o usy ol sinoitohemagglutination ard
hemag;lvtinaiicn rer the direct diagno#ga of fowl past
in doad fowl. Voterinarni medicira 7 no.2:93-106 '6:,

1. Statni veterinarni ustav Praha, Krajske veterinarni
zarigent Jihoceskeno kraje, vysotrovaci stanice Cepke Budejovice,
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e NPT TIN 1 PR R , ar nlyreace "‘il\.‘"i:;r‘l’;\ ii,;
ANVRASINA, 0.3 ROUDOGRUEOYS , Ve Technicks sjolujrace: S ,

Ceppere
STHAKLYA, b,

Gn changes in the level cf ircn and copper in t?e eer%m af;e.—
their intravensus adainistraticn In patients with reptic u‘ci;I
and other chrenic diseases. ueatisl, lex. 1inty &d no.l:208-214
31 Ag 'H4.

I, Vedecks laboratorlum pri Chirurgicke] klinzkn‘{ﬁk. fak.'Uni-
qurzity P.Jt. Safarika v Kosicineh (veduci prof. M'Dr. Jan Knazo-
vicky).
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